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Physical Features Important to L
- ”Oceanic Ecosystems STy

4~ Ocean fronts and boundaries
+ Mesoscale circulation patterns: eddies, meanders, loop
~ River plumes

4+ Convergence zones

A Subsurface thermal structure: MLD, thermocline
A Ocean surface winds

4 Ocean currents

+ Wave heights
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+ Ocean fronts and boundaries
+ Mesoscale circulation patterns: eddies, meanders, loop
~ River plumes

4+ Convergence zones

4+ Subsurface thermal structure: MLD, thermocline
4~ QOcean surface winds

4~ QOcean currents

+ Wave heights

All of these ocean features can be
measured, detected, or inferred by
satellite data



Large Marine Ecosystems

- o . — x
SeaWiF3: Asnual Primary Production 1;5 Cm)
2 MO

B0 13 1 I3 I M

215 450

Average satellite-derived Primary Productivity and the
outlines of the 64 defined Large Marine Ecosystems

(LMEs)
www.wdc.uri.edu/Ime




Biogeographical Provinces

From Longhurst, 1996
Derived from analysis of CZCS satellite chlorophyll data
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@Oceanic Food Web {3~
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Modified from Pauly & Christensen [1993]




Linkages

Alaska region
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Ware & Thomson [Science, 2003]




Linkages

re=0.87; ® Upwelling
201 p<0.0001; O Downwelling ®
1 n =11

Mean resident fish yield
(metric tons -km-2)
o

O
o

o
N

Mean chl-a concentration (mg-m3)
Ware & Thomson [Science, 2003]




Harmful Algal Bloom 3
(HAB) detection @

NOARN Yozl Ocazin Sarvics g

Operational Monitoring
and Forecasting of HABs
in the Gulf of Mexico
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. Timing of the Spring bloom
*and Haddock Survival

10 1999
Contours of the c ® oo
annual anomaly in g7 956
the tlmlng Of the (% 2-2001 1980 2000

- ¢ | 1979, 1997
spring bloom based ; O

on SeaWiFS
chlorophyll data

Anomalies in the timing of spring blooms (weeks)

\ Algae
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Time

| From Platt et al.,
- Nature, 2003




Defining Salmon
Ocean Habitat

Temperature and depth tag
(not a cigar___g;t—te!)
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Probability Density 0 N
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Density of fish’s Satellite SST “Contours of
temperature experience utilization” — likely
at the surface from tag fish location
data

Hinke et al., in press, MEPS, 2005 NOAA/NMFS/SWFSC ERD




Characterizing
Turtle Habitat

SSH

Loggerhead turtle tracks along
the TZCF (Transitional Zone
Chlorophyll Front) in the North
Pacific during Feb. 2001

Chlorophyll

Polovina et al., Fish. Ocean., 2004
NOAA/NMFS/PIFSC
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expect higher SSH when
deeper thermocline

Positive A SSH
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NN NN NN
Negative ASSH

warmer, less dense water colder, denser water
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Regional differences
in bio-physical dynamics

60°N Chl & Levitus Thermocline Correlation, Climatology
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Different relationships between chlorophyll &
thermocline depth between the tropics, mid-latitudes
and subpolar regions.

Wilson & Coles, in press, 2005, NOAA/NMFS/SWFSC ERD




Chlorophyll Variability & El Nino

60°N

Mode 1, 13.0%
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Wilson & Adamec [JGR, 2001]
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El Nino Watch

» Generated monthly by NOAA’s west coast
CoastWatch node S

- Special SST data +
product prepared !
for NMFS SWR !
fishery managers, ', i
mandated for use - -i-5oa s
In managing CA il
fishery for large pelagic fishes

» First use of satellite data in management of
West Coast Fisheries
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— Temporal Events
Important to Ecosystems

+ Upwelling

+ Harmful Algae Blooms (HABS)
A Qil Spills

4 Seasonal Transitions

A El Nino events

4+ Regime Shifts (i.e. PDO)

4+ Global Climate Change




— Temporal Events
Important to Ecosystems

+ Upwelling <
+ Harmful Algae Blooms (HABS)
A Qil Spills

4 Seasonal Transitions

A ElI Nifio events
4+ Regime Shifts (i.e. PDO)
4+ Global Climate Change

Climate Data Records (CDRs) of satellite
measurements need to be maintained!
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e Difficult to resolve because of different scales of
climate data and ecosystem data

e Traditional datasets can have long time series,
but sparse spatial resolution

o Satellite datasets with high temporal and spatial
resolution, but existing for only relatively short
timescales




Different frequencies
of temporal variability

3 ' | . '
] Victoria Pattern™ (annual valu

-2 —: CZCS OCTS & SeaWiFS

PDO Index (monthly values)

3 NINOS Index (monthly values)

1980 1985 1990 1995 2000 2005

“from Boned zial 2003




Different spatial patterns
of temporal change

Cool PDO Warr PDO Cool PDO
1970-76
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from Peterson & Schwing, GRL, 2003 NOAA/NMFS



Transition Zone

The TZCF is an
important migratory
and foraging pathway

Seasonal variability

ENSO variability

Initzrzannuzl
varlaollity??
from Bograd et al., GRL, 2004
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Decadal chlorophyll changes
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From Gregg & Conkright, GRL, 2002




Decadal Differences

1999-20U3

Chlorophyll
(1997/2004) - (1979/86)
Gregg & Conkright, 2002




FiPaane Bograd et al., 2004
* highly non-stationary

e variability in amplitude, phase

* long-term changes in coastal upwelling (timing, duration, intensity)



Regime shifts

PDO
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